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TOM TAT

Nghién ctru nay trinh bay két qua nghién ctru téng hop vat liéu tro triu phu sit (III) hydroxit
(RHA/Fe(OH)s3) ¢6 hoat tinh xir Iy methyl da cam trong dung dich nudc. Tro trau sau khi nung & nhiét
d6 700 °C dugc phu sat (I1I) hydroxit béng tac nhan két tta NaOH 0,1N. Cac dic trung cua vat liéu
dugc xac dinh bang cac phwong phap XRD, SEM. Két qua cho thay, vat liéu tro trdu bién tinh
RHA/Fe(OH); ton tai & dang v6 dinh hinh, cAu tric xép, bé mat déng nhét vé6i cac hat hinh cau kich
thudc dong déu khoang 150 nm. Cac hat két ty vai nhau tao nhiéu tdm hoat tinh gitp lam tang kha nang
xu 1y methyl da cam trong moi truong nuge. Vi ndng d6 methyl da cam ban dau 1a 6,5 mg/L, heu
luong vat liéu 5 g/L, hi¢u sudt xir Iy cao nhit dat 98,19%. Trong nghién ctru nay, anh huong ctiia mot s6
thong s6 nhu pH, thoi gian phan tmg, luong chit xuc tac va nhiét do dén qua trinh xir Iy cia methyl da
cam da dugc nghién ciru.

Tir khéa: Trau, Fe(OH)s, vat liéu hip phu bién tinh, methyl da cam.
1. MO PAU

Su phat trién manh m& cia nganh cong nghiép dan dén viéc giai phong mot lugng dang ké chat
hiru co va cac chét 6 nhiém vao dong nuge. Cac chat 6 nhiém hitu co dic biét la methyl da cam dugc
san xuét tir nhiéu nganh cong nghiép bao gdm dét may, son, thuc pham, in 4n, bot gidy va glay, va my
pham [1, 2]. Su hién dién cia methyl da cam v6i nong do nho trong dung dich nude co thé khong gay
hai nhung & ndng d6 cao hon, chung c¢6 kha niang chdng lai sy phan hity sinh hoc, gy ung thu, doc hai
cho céc sinh vat dudi nuée, can trd anh sang mat troi chiéu t6i cac ving nude. Vi vy, viée xa nude thai
chira ddu vét ciia cac loai thube nhudm nay néu khong dugce xir Iy thich hop c6 thé gay ra thiét hai dang
ké cho sirc khoe con ngudi va méi trudng [3, 4].

Thudc nhudm azo, dic trung boi sy €6 mat cua mot hoac nhiéu nhom azo (N,N) lién két véi cac
vong thom, 1a loai thuéc nhudém hitu co tong hgp 16n nhit va quan trong nhit. Nguoi ta udc tinh ring
hon 50% tit ca cac loai thudc nhudém duge sir dung phd bién 1a thubc nhudém azo vi tinh 6n dinh héa
hoc va tinh linh hoat cta chung [5].

Hién nay c6 nhiéu phuong phap xir Iy methyl da cam dugc 4p dung nhu phuong phap dién hoa,
phuong phap hap phu, phuong phap oxy hoa,.... Hang loat vat lidu méi dé xir 1y methyl da cam ciia cac
cong trinh nghién ctru trong va ngoai nudc nhur 1a tro triu [6], catot composit polypyrrol/oxit [7], Nano-
Composite Cu,O/TiO;, [8], than hoat tinh [9].... Phuong phéap hap phu dugc danh gid cao Va su dung
pho bién dé loai bo chat mau va cu thé 1a methyl da cam; bdi chi phi thue hién thap (bao gbm chi phi
d4u tu va van hanh), c6 kha ning loai bd MO & ndng do cao (tuy thudc vao ky thuat ché tao vat liéu hip
phu), chét hip phu c6 thé tai sir dung nhiéu 1an va it tao ra chit doc hai sau qua trinh xur 1y.

Trong nhimg ndm gan day, & nudc ta tro trau di dugc nghién ciru Gmg dung vao mot s linh vuc
nhur cai tao dét trong nong nghiép, lam phu gia trong san xuat xi mang, vat liéu xay dung nhe...[10].
Hién nay c6 nhiéu phuong phap bién tinh dé nang cao kha ning xr 1y ciia vat lidu tro trau. Trong do, sir
dung Fe(OH); dé bién tinh vét lidu tro trdu c6 kha nang xir 1y methyl da cam trong moéi truong nudc.
St la chét pho bién, ré tién va c6 san, sau khi phit Fe(OH)s 1én tro trdu thi vat liéu tro trau bién tinh c6
chu triic x6p hon, d6 rdng cua vt liéu giam, cac tim xic tic FeOOH nam trong long cic 6ng mao quén,
c4c hat vat lidu dic khit va lién két chit ché v6i nhau lam cho vét lidu ¢ hoat tinh cao hon.

42


mailto:ngocnhl@huit.edu.vn
https://doi.org/10.62985/j.huit_ojs.vol25.no3.195
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Bai bao nay trinh bay két qua nghién ctru phat trién vt liéu tir tro triu bién tinh véi Fe(OH); dé
xtr ly methyl da cam (MO) trong dung dich nudc.

2. THUC NGHIEM
2.1. Tong hop vit liéu tro trau bién tinh Fe(OH)3

Vo trau duge xir 1y bang cach loai bo tap chat nhu rom, san, v.v. va ngam trong dung dich HCI
1 M trong 24 gid, sau d6 rira sach bang nudc, phoi, sdy kho va bao quan & noi khé rao. Tiép tuc than
hoéa trau trén bép dién va nung ¢ 700 °C trong 2 gio thu dugc tro trau (RHA). Can 2 g RHA cho vio cdc
250 mL, thém 50 mL nudc cét vao, tiép tuc cho 18,7 mL dung dich Fe** 0,1 M, ham luong Fe(OH); 1a
10%. Tién hanh nho tir tir dung dich NaOH 0,1 M dén pH dung dich dat 5 - 6 dé két tiia hoan toan
Fe(OH); bao boc quanh cac hat tro trdu. Khudy déu hdn hop trong 2 gid bang may khudy tir khong gia
nhiét. Sau d6 dé v thém 2 gio roi dem loc dung dich, dich qua loc ¢c6 mau vang nhat. Két tha dem loc
va rira bang nudc cat dén pH bang 6. Két tia duogc loc rira va sdy kho ¢ nhiét do 100 °C trong 2 gid, thu
dugc vat lidu bién tinh tir tro trdu phu sit (II) hydroxit (RHA/Fe(OH)3). Quy trinh tong hop vit liéu
RHA/Fe(OH); dugc tom tit & Hinh 1.

- Ngim trong HC1 1 M, 24h
- Rara sach, sz"i}-' khé
- Than héa, mng 700 °C trong 2 giyy

Tro triu RHA DungdichFe’ 0.1 M

- Dungdich NaOHO0,1M
- Khudy tir )
- Loc, n¥a, sdy 100°C

L

Hinh 1. So db téng hop vt liéu RHA/Fe(OH)s

Hoat tinh cta vat liéu RHA/Fe(OH)s dugc danh gia thong qua kha nang xtr ly methyl da cam trong
dung dich nudc. Thi nghiém duogc tién hanh voi 0,5 g vat licu RHA/Fe(OH)s trong binh tam gidc chua
100 mL dung dich methyl da cam nong d6 6,5 mg/L, thém vao 2 mL H,0, 30%. Khudy tir gia nhiét
70 °C trong 120 phut, trong diéu kién pH dung dich bang 6. Sau thoi gian khéo sat, ding pipet lay 10
mL mau cho vao ong ly tam day kin. Tién hanh quay ly tim 3000 vong/5 phut dé tach pha ran, thu lay
phan dung dich, x4c dinh ndng d6 methyl da cam trong dung dich sau khi xir ly. Hiéu suét xu ly duoc
tinh theo cong thurc:

_Ce

0

Co
H= x 100

Trong d6: Co va Ce lan luot 1 ndng d6 methyl da cam trude va sau khi xir Iy (mg/L).
2.2. Noi dung nghién ctru

2.2.1. Nghién cieu qud trinh xir Iy methyl da cam trong dung dich nde ciia vt liéu tro trau bién tinh
Fe(OH);
2.2.1.1. Anh huéng ciia H,O, dén hiéu suat xir Iy methyl da cam

Dé nghién ctru anh huéng ciia H,O, dén kha ning xir Iy methyl da cam trong nudc, thi nghiém
duoc tién hanh voi hai mau vat liéu RHA/F e(OH)3‘cf1ng khoi luong 0,5 g, 1an lugt cho vao 2 binh, mdi
binh chura 100 mL dung di~ch methyl da cam c6 nong d6 6,5 mg/L. Thém 2 mL dung dich‘Hzoz 30%
vao mot trong hai binh. Hon hop dugc khuay tir gia nhiét 70 °C trong 120 phut, trong diéu kién pH
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dung dich bang 6. Sau thoi gian xir 1y, tach pha r’f}n thu 1y phan dung dich va xéac dinh qéng d6 methyl
da cam bang phuong phap do quang UV -VIS. K&t qua dugc so sanh v6i duong chuén d¢ tinh toan hiéu
suat xu ly.

2.2.1.2. Anh huéng cua thoi gian dén hiéu suat xtr Iy methyl da cam

Thi nghiém dugc tién hanh véi 0,5 g vat liéu RHA/Fe(OH); trong 100 mL dung dich methyl da
cam c6 nong d6 6,5 mg/L, sau d6 mau dugc thém vao 2 mL dung dich H,0» 30%. Hon hgp dugc khudy
tir gia nhiét 70 °C trong thoi gian khao sat, trong diéu kién pH dung dich béng 6. Sau thoi gian xu ly,
tach pha ran thu 1ay phan dung dich va xac dinh nong d6 methyl da cam bang phuong phép do quang
UV - VIS. Két qua duoc so sanh v6i dudng chuan dé tinh toan higu suat xir 1y.

2.2.1.3. Anh huong ctia pH dén hiéu suét xir Iy methyl da cam

Thi nghiém duoc tién hanh véi 0,5 g vat liéu RHA/Fe(OH); trong 100 mL dung dich methyl da
cam co néng d% 6,5 mg/L, diéu chinh pH, thém vao 2 mL dung dich H,O, 30%. Hén hop dugc khuéy
tir gia nhiét 70 °C trong 120 phit. Sau thoi gian xi 1y, tach pha rin thu 1y phan dung dich va xé4c dinh
ndng d6 methyl da cam bang phwong phép do quang UV - VIS. Két qua duoc so sanh véi dudng chuin
dé tinh toan hiéu suat xir Iy.

2.2.1.4. Anh huéng cta khdi luong vat liéu RHA/Fe(OH); dén hiéu suét xir Iy methyl da cam

Dé nghién ciru anh huong cia luong vat liéu dén kha nang xtr Iy methyl da cam trong dung dich
nqéc, thi nghiém duogc tién hanh véi 0,3 - 0,7 gvat liéu trong binh 100 mL dung dich methyl da cam c6
nong d6 6,5 mg/L, 6 pH 6. Hon hop duoc khudy tir gia nhiét 70 °C trong 120 phut. Sau thoi gian xt 1y,
tach pha ran thu lay phan dung dich va xac dinh néng d¢ methyl da cam bang phuong phap do quang
UV - VIS. Két qua dugc so sanh vdi duong chuan deé tinh toan hi¢u suat xu ly.
2.2.1.5. Anh huéng cta nhiét d6 dén hiéu suit xtr Iy methyl da cam

Dé nghién ciru anh huong cua lugng vt liéu dén kha nang xt Iy methyl da cam trong dung dich
nudc, thi nghiém dugc tjén hanh véi 0,5 g vat liéu trong binh 100 mL dung dich methyl dg cam c6 nong
d6 6,5 mg/L, 6 pH 6. Hon hop duoc khpéy tr gia nhiét theo nhiét @6 khao sét‘ tr 40 °C dén 80 °C, trong
120 phut. Sau thoi gian xtr ly, tach pha ran thu lay phan dung dich va xac dinh nong d¢ methyl da cam bang
phuong phap do quang UV - VIS. Két qua dugc so sanh voi duong chuan deé tinh toan higu suat xir 1y.
2.2.2. Nghién cvru dong hoc

Trong nghién ctru nay dong hoc phan tng béc 0, bac 1, bac 2 dugc st dung. Biéu thuc riéng 1&
dugc trinh bay nhu bén dudi (phuong trinh (1) (2) (3)):

Dong hoc phan ung béc 0:
<dC> - :
| ) =k M
Pong hoc phan tng bac nhat:
(dC) = -k,C 2
=) ="k @)
Pong hoc phan tng bac hai:
(dc) = -k,C’ 3
o) =k G

Trong d6 C la néng d6 cua MO; ko, ki, ko lan luot 1a hé’mg $6 tbc dd dong hoc cua dong hoc phan
ung béc 0, bac 1 va bac 2; t 1a thoi gian phéan Gng.
Sau khi l4y tich phéan hai vé phuong trinh (1), (2), (3) thu dugc phuong trinh (4), (5), (6):

Ctg Kot (4)
lné = kgt )
11

—=—+

cTotk (©)

Trong d6 C 1a ndng d6 MO tai thoi diém t. )
Phan tich hoi quy dya trén ddng hoc phan ng bac 0, bac 1 va bac 2 dugc tién hanh.
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2.3. Vit lidu va héa chit

FeCl.6H,0 99% (Trung Qudc), NaOH 96% (Trung Qudc), HCI ddc 36% (Trung Qudc), HyO»
(Viét Nam), gidy do pH (Viét Nam), methyl da cam (Trung Quéc), duge mua tir cong ty hoa chat Boan
Lé, Quan Tan Phu, TP H6 Chi Minh.

Thude tinh cua Methyl da cam dugc trinh bay & Bang 1 [5].

Bang 1. Thudc tinh ciia Methyl da cam

TUPAC name Sodium 4-[(4-dimethylamino) phenyldiazenyl] benzenesulfonate
0]
i _
H,C N S—o0
\N < > Nf/ I
/ © Na*
H,C
Cong thtrc hoa hoc C14H14N3NaOsS
Khdi lugng phan tir 327,33 g/mol
Ty trong 1,28 g/cm?
Do nong chay >300 °C
Diém s6i Phén huy
D¢ hoa tan trong nude S5g/L (20 °C)

~ Anh SEM dugc chup trén kinh hién vi dién tir quét SEM. Thanh phan pha tinh thé ciia san
pham dugc xac dinh bang nhicu xa tia X (XRD) trén thiét bi D5005 (Siemens, Dirc) vdi blic xa
CuKa (A = 1,5406A).

Nong d6 methyl da cam duoc do bang may do quang UV — VIS JASCO V730.
3. KET QUA VA THAO LUAN

3.1. Pic tinh vat li¢u va vt li¢u bién tinh dwoc tong hop tir vé triu

3.1.1. Thanh phan pha ciia vit liéu

| EFeadibm

Tz (Cupe: ThoTheta e} WL=1 5406

(a) (b)
Hinh 2. Gian dd XRD mau vat lidu tro trAu (RHA) (a) RHA/Fe(OH)3 10% Fe(OH); (b)

Hinh 2 trinh bay gian d6 nhidu xa tia X cua tro trhu RHA (a) va vat liéu RHA/Fe(OH); (b). Thanh
phan pha chu yéu cua tro trau va vat licu RHA/Fe(OH); 1a pha v6 dinh hinh. Trén Hinh 2(a) chi xuat
hién pic nhiéu xa c6 cuong do nho tai 22,5°, day la pic dac trung cla pha cristobalite (a- SiO,). Khi phu
Fe(OH); l§n tro trau dé tong hop vat liéu thi Hinh 2(b) xuat hién pic nhiéu xa c6 cuong d6 35,5° nhung
khong xuat hién pic dac trung cua Fe(OH)s, diéu nay khang dinh rang sat (I1I) hydroxit phu trén vat liu
la ¢ dang v6 dinh hinh.

3.1.2. Hinh thai va kich thwoc cua hat vat liéu

So sanh anh SEM giita mau RHA (Hinh 3a), mau RHA/Fe(OH); (Hinh 3b) va cac mau & Hinh 4
nhén thay, mau tro trau ban dau c6 dang rong v6 dinh hinh véi kich thuéc khong dong déu, bé mat kha
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tron nhdn, trong khi d6, sau khi phta Fe(OH)s 1én tro trau thi vat liéu RHA/Fe(OH)s ¢6 ciu tric xbp, vo
dinh hinh, kich thudc khoang 150 nm, do rong cua vat liéu giam do cac phan tir Fe(OH); da niam trong
long cac 6ng mao quan, cac hat vat li¢u déc khit va lién két chat ché véi nhau, cho théy vat liéu bién
tinh ¢6 kha nang héap phu cao.

Hinh 4. Anh SEM cuia vét lidu tro triu bién tinh Fe(OH);

3.2. Anh huéng ciia cac diéu Kién dén hiéu suit xir Iy methyl da cam

3.2.1. Anh huéng ciia H>0; dén hiéu sudt xi Iy methyl da cam

100,00 98,19
£ 80,00
=
E 60,00
3

40,00
g 25,42
jan)

0,00
H Khéng ¢6 H,0, C6 H,0,

Hinh 5. Anh huong ctia H202 dén hiéu suét xir Iy methyl da cam trong dung dich nuéc

Két qua khao sat anh huong cua H,O, dén hiéu sudt xir Iy methyl da cam trong dung dich nuéc
dugc trinh bay ¢ Hinh 5. Hiéu suét chuyén hoa MO cua vét liéu tro triu bién tinh Fe(OH); khi thém
dung dich H,0, 14 98,19%, hiéu suat chuyén hoa MO ctia vét li¢u tro tréu bién tinh Fe(OH); khi khong
thém dung dich H,0, 14 25,42%. Nhu vay hiéu suit chuyén hoa MO cua vat lidu tro trdu bién tinh
Fe(OH); khi thém dung dich H,O; cao gap gan 4 1an so vai vt liéu tro trdu bién tinh Fe(OH); khi khong
thém dung dich H,0,. Khi khong c6 HyO2, MO chi ¢6 thé dugc loai bo bang qua trinh hip phy, trong
khi khi c6 mat H,O,, qua trinh loai b dién ra bang ca qua trinh hip phu va cha yéu la qué trinh oxy
hoéa. Két qua nay phu hgp voi nghién ctru Arshadi va cong su (2016). Cho nén H,0, dong vai trd quan
trong trong h¢ xur Iy methyl da cam.
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Hinh 6. Gian d6 XRF cua vt liéu RHA/Fe(OH)s sau khi xir Iy methyl da cam

Dua vao Hinh 6 cho thdy rang thanh phan cac nguyén t trong vt liéu sau xir Iy MO c6 chira R/RO,
cho nén co thé ket ludn rang qua trinh xur 1y methyl da cam cua vat liéu RHA/Fe(OH); 1a qua trinh gom
hai giai doan, giai doan 1 1a giai doan hap phy, giai doan 2 1a giai doan phan huy (theo co ché Fenton).

H¢ tac nhan Fenton déng thé (Fqnton ¢6 dién) 1a mot hon hop gém céc ion st hoa tri 2 va HoOs,
chung tdc dung véi nhau sinh ra cac goc tw do HO*, con Fe?' bi oxi hoa thanh Fe3*

Fe*' + H,0, — Fe*'+ HO'+ HO
Nhimg ion Fe?* mat di s& dugc tai sinh lai nhd Fe** tac dung véi H,O, du theo phén tmg:
Fe*' + H,0, — Fe?* + HOO" + H'

_Tur nhimg phan tng trén chimg to tac dung cua sat dong vai tro 1a chat xac tac con HO, dong vai
tro rat quan trong 1a nguon tao HO* trong phan tmg Fenton. Qua trinh khtr Fe*" thanh Fe?' x4y ra rat
cham, vi vay sat ton tai sau phan (rng chu yeu ¢ dang Fe’".

Gbéc HO* sinh ra c6 kha néng phan tng vdi Fe" va H,0,, nhung quan trong nhét 1a c6 kha ning
phan tng véi nhiéu chat hitu co tao thanh cac goc hiru co c¢6 kha nang phan tng cao.

HO™ + H,0, — HOO" + H,0
HO™ + Fe’* — Fe'' + OH
HO" + RH — H,0 + R”
Gbc R* c6 thé oxy hoa Fe?, khir Fe** hodc dimer hoa theo nhitng phuong trinh phan tng sau:
R" + Fe*' — Fe’" + RH
R + Fe** — Fe?™ + "san phim"
R* + R® — "san phim"
Gbc HOO* ¢6 tac dung voi Fe*, Fe?* theo nhitng phuong trinh phan tmg sau:
HOO" + Fe’* — Fe’" + HOO®
HOO" + Fe** — H' + 0, + Fe*"
Phuong trinh phan tmg Fenton téng cong co dang:
Fe** + H,0, + RH — Fe*' + H,0 + CO,

Cac nghién ctru trude day da chi ra rang mot s6 thude nhuém azo ¢ thé bi phan hily hiéu qua
bang phan tng Fenton. Va hi¢u qua phan hiy cua methyl da cam chu yéu phu thudc vao déc tinh hoa
hoc cua chiing, toc d¢ tao ra va nong d6 HO* trong quy trinh.

3.2.2. Anh hwéng ciia thoi gian dén hiéu sudt xir Iy methyl da cam

Két qua & Bang 2 cho thay higu suat chuyén hoa methyl da cam cua vt liéu tro :Lréiu phu Fe(OH);
tang khi tang thoi gian xtr 1y. Khi thoi gian tang tir 60 phat dén 120 phut thi hiu suat tang tur 70,45%
1én 98,19%. Tiep tyc tang thoi gian tir 120 phat 1én 150 phut va 180 phit thi hiéu suat giam khong dang
ké. Difu nay dugc giai thich la khi tang thoi gian xur Iy, ham lwong HO, s€ phan tmg hét khong du dé
tao ra HO* d€ phan huy MO [5]. Do d6 chon chon thoi gian xtr Iy methyl da cam 1a 120 phut.
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Bdng 2. Hiéu suat xtr Iy methyl da cam & cac thoi gian khac nhau

Ky hiéu miu Thoi gian (phut) Ce (mg/L) H (%)
HI 60 1,9162 70,45
H2 90 0,2312 96,43
H3 120 0,1171 98,19
H4 150 0,1445 97,77
H5 180 0,3555 94,52

3.2.3. Anh hwéng ciia pH dén hiéu xudt xir Iy MO

Anh hudng ciia d6 pH ban dau ciia dung dich dén sy phan hity MO bang phan tmg Fenton da dugc
nghién ctru trong khoang pH dung dich 4 -8 va két qua dugc thé hién trong Hinh 7. C6 thé quan sat thiy
anh hudng truc tiép ctua pH ban dau dén su phan hay MO va hiéu suat phan huy t6t nhit thu dugc ¢ pH
dung dich bang 6. O pH dung dich bang 8 va 7 hau nhu khong thiy su phan huy MO trong 2 gi¢ phan
ng. Nguyén nhén chu ycu 1a do sy hinh thanh phire hop sat/hydrox1t sat dan dén sy khir hoat tinh ctia
chét xtic tac sét, va chi c6 mot lugng nho HO* duogc tao ra [5]. Cac gbe hydroxyl khong thé dugc tao ra
v6i pH cao hon 6 [11]. Ngoai ra, H>O, bi phan huly trong méi truong pH tang cao thanh oxy phan tir va
H,0 va do d6 mat kha ning oxy héa [12]. Khi giam pH tir 6 xudng 4 thi hiéu suit giam, nguyén nhan
do Fe* phan tmg véi ion CI" (do dung HCI diéu chinh pH) lam giam chat xuc tac sit, ngoai ra ion CI
s& phan g véi cac nhom hydroxyl (HO*) lam giam luong gdc hydroxyl. Ngoai ra cac nhoém hydroxyl
con bi gitt lai véi lwong H hién dién qua muc [11]. Nhu vay vét liéu tro triu pht Fe(OH)s véi pH dung
dich bang 6 c6 kha nang xir li tot methyl da cam.
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Hinh 7. Anh huéng cua pH dén hiéu suét xir Iy MO trong nudc
3.2.4. Anh hwéng cia khéi lwong RHA/Fe(OH); dén hiéu xudt xir Iy methyl da cam
Bdng 3. Anh huéng ciia khéi lugng RHA/Fe(OH); dén hiéu suét xir Iy methyl da cam

Khéi lvong RHA/Fe(OH)3 (g) | Ky hiéu miu | Ce (mg/L) H%
0,3 MI 23714 63,43
0,4 M2 0,1546 97,62
0,5 M3 0,1171 98,19
0,6 M4 0,3945 93,92
0,7 M5 0,4971 92,33

Duya vao két qua Bang 3, nhan thy hiéu suat chuyén hoa methyl da cam ciia vt liu tro trau phu
Fe(OH); khi thay ddi khdi lwong vat liéu tir 0,3 g 1én 0,4 g thi hiéu sut ting manh tir 63,43% lén
97,62%. Do khi tang lidu lwong vt liéu lam luong Fe trén bé mit silica cao hon lam ting céc vi tri hoat
dong trén bé mat chét xuc tac dé tao ra hydroxyl (HO*) va perhydroxyl (HOO*) nhanh hon. Khi lidu
lugng vat liéu thap, hiéu ung H,O, chuyen thanh H,O xay ra nhiéu, ngoai ra su tai hop cua HO* thanh
H20; ciing gop phén lam giam hi¢u sudt phan huy MO [5]. Ngoai ra, luong vat liéu thap dan dén luong
H,0, nhiéu khi d6 H,O, dong vai tro 1a chit thu hdi goc hydroxyl (HO*) dé tao ra goc perhydroxyl
(HOO*) co6 kha nang oxy hoa thip, nén lam giam hi¢u suét xir Iy [13]. Tiép tuc tang khoi luong vat liéu
1én 0,5 g thi higu suat tang 1én 98,19%. Tiép tuc ting khdi lwgng vat lidu 1én 0,6 g va 0,7 g thi hidu suét
bét déu giam nhung khong dang ké. Nguyén nhan la do lugng H,O, it hon so voi vat liéu, khong da phan
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g véi luong sit dé tao ra hydroxyl (HO*) [5]. Ngoai ra viéc tang luong vat liéu lam tang kha nang va
cham giita cac hat nano do d6 dan dén sy két tu hat, do d6 lam giam téng dién tich bé mit va ting chiéu
dai duong khuéch tan, ca hai déu dan dén giam loai bo MO khoéi dung dich nuée [11]. Nhu vay vét liéu
tro trau phu Fe(OH); voi khdi lugng RHA/Fe(OH)s 1 0,5g ¢6 kha nang xir Iy tot methyl da cam.

3.2.5. Anh hwéng ciia nhiét @¢ dén hiéu sudt xir Iy MO

Két qua duoc trinh bay & Bang 4 cho thiy hiéu suat chuyén hoa methyl da cam ciia vt lidu tro
trau phi Fe(OH); khi thay d6i nhiét do tang tir 40 °C dén 70 °C thi hidu suat tang tir 77,62% 1én 98,19%.
Diéu d6 duoc giai thich 1a khi ting nhiét do phan tng, tbc d6 phan hiy H,O, thanh HO* ting 1én, &
nhiét d6 cao hon thi c6 nhiéu niang lugng dé cac phén tir chat phan img vuot qua ning lwong hoat héa
cua phan ng, nhiéu vi tri hoat dong hon c6 san trén chét h?ip phuy, kha nang tiép can cua cac vi tri hoat
dong ciing dugc tang cuong do sy gia tang tinh linh dong cta cac phan tir MO va H,O; tir dung dich 1én
bé mit cta chat hap phy. Két qua nay phu hop véi két qua nghién ctru ciia Arshadi va cong su (2016).
Tiép tuc ting nhiét d6 dén 80 °C thi hiéu suét giam khong dang ké. Piéu nay duogc giai thich 1a khi ting
nhiét d¢ trén 70 °C thi lam giam qua trinh tao ra cac géc tu do hydroxyl (HO*) [5]. Nhu vay vét liéu tro
trau bién tinh v6i Fe(OH); véi nhiét 6 70 °C c6 kha nang xir Iy methyl da cam tdt.

Bdng 4. Hiéu suét xu Iy Methyl da cam & cac nhiét do khac nhau

Ky hiéu miu Nhiét do khudy (°C) Ce(mg/L) H%
Tl 40 1,4509 77,62
T2 50 0,5419 91,64
T3 60 0,5217 91,95
T4 70 0,1171 98,19
TS 80 0,2471 96,19

3.3. Nghién ciru dong hoc phan irng

Két qua nghién ctru nhiét dong hoc phan tmg phan huy methyl da cam trong dung dich nudce duge
trinh bay ¢ Bang 5, Bang 6 va Hinh 8.

Bdng 5. Kha ndng xu ly Methyl da cam ctia RHA/Fe(OH)s theo thoi gian

Thoi gian (Phat) | D6 hip thu A | Nong d6 (mg/L) | In(Co/Cy) 1/C
0 0,449 6,486 0,000 0,154
15 0,345 4,983 0,264 0,201
30 0,308 4,448 0,377 0,225
45 0,292 4217 0,431 0,237
60 0,237 3,422 0,639 0,292
75 0,195 2,815 0,835 0,355
90 0,168 2,425 0,984 0,412

105 0,152 2,194 1,084 0,456
120 0,146 2,107 1,124 0,475
135 0,129 1,861 1,248 0,537
150 0,123 1,775 1,296 0,564

Bdng 6. Cac hing s dong hoc ctia qua trinh phan hiy

Mo hinh Phuong trinh dong hoc Hing s6 tc do phan tng R?
Phan tng bac 0 Co=kt k =0,0292 mg/L.phut 0,9076
Co
Phan g bic 1 1n€ —kt k = 0,0087 phut! 0,9738
t
1 1
Phan (g bac 2 RN +kt k =0,0028 L.mg"".phat"! 0,9873
. Go

Phan tich hoi quy dua trén dong hoc phan tmg bac 0, bac 1, béc 2 C}éi véi su phan huy MO trong
qua trinh oxy hoa Fenton dugc trinh bay trong Hinh 8. So sanh hé s6 hoi quy R? tir ba loai phan tng
trén Hinh 8, c6 thé thay rang R? dua trén dong hoc phéan tmg bac 2 (Hinh 8c) 13 0,9873, rd rang 1a tot
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hon nhiéu so v&i dong hoc phan g bac 0 (R? = 0,9076) va bac 1 (R? = 0,9738). Két qua chi ra rang
dong hoc phan hiy ctia methyl da cam tuan theo dong hoc phan ing bac 2.
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Hinh 8. Bong hoc phan tng béc 0 (a), bac 1 (b), bac 2 (c) déi véi su phan huy MO
Ngoai ra, vat liéu RHA/Fe(OH); ciing cho théy su vuot troi so voi mot s vat lidu hép phu co
ngudn gdc tir phé thai da duoc nghién ctru gan ddy. Chang han nhu vat liéu tro trdu hoat hoa bang acid
HF trong nghién ciru ciia Phan Phudc Toan (2016) [10] ¢6 hiéu sudt xir Iy MO 14 66,7% (thap hon 1,5
1an so v&i RHA/Fe(OH)s), vt lidu dugc ché tao tir xo dira ciia Nguyén Vin Thanh (2012) [14] ¢6 hiéu
suat xir Iy MO 14 60,6% (thap hon 1,5 lan so véi RHA/Fe(OH); trong nghién ctru nay).

4. KET LUAN

Vit liéu RHA/Fe(OH); dugc tong hop thanh cong bang cach nung vo trdu & 700 °C, thoi gian luu 120
phut, ham lugng Fe(OH); phu 1én bé mit tro trau 1a 10%, nhiét do sdy vét liéu ¢ 100 °C c6 kha nang xir Iy tot
nhét methyl da cam ham lwong 6,5 mg/L va dat hiéu suét hap phu 98,19% véi liéu luong 5 g/L. Vit liéu thu
duoc ¢ kich thuée hat dong déu, cAu triic xp, thanh phan pha chu yéu 1a SiO; va Fe,O3 dang vo dinh hinh.

Trong bai bao nay, qua trinh xtr Iy MO trong dung dich nudc dua trén phan ing Fenton da duoc
nghién cuu trén cac diéu kién thi nghiém khac nhau, bao g(“)m thoi gian xu 1y, nhiét do, lidu lugng
RHA/Fe(OH); va gia tri pH khac nhau ciia dung dich. Diéu kién phui hop duoc chon 14 thoi gian xir 1y
trong 120 phut, nhiét @6 70 °C, lugng vat liéu RHA/Fe(OH); 1a 0,5 g, pH cua dung dich b??mg 6. Qua trinh
phéan hity MO tuén theo dong hoc phan img béc 2, véi hing s6 k = 0,0028 L.mg" phut! va R?= 0,9873.
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ABSTRACT

DEVELOPMENT OF RICE HUSK ASH ABSORBENT MODIFIED BY FERRIC (III)
HYDROXIDE FOR METHYL ORANGE REMOVAL FROM AQUEOUS SOLUTION

Nguyen Hoang Luong Ngoc*, Le Thanh Tu
Ho Chi Minh City University of Industry and Trade
*Email: ngocnhl@huit.edu.vn

The results of a synthesis of iron hydroxide-coated rice husk ash material (RHA/Fe(OH)3) that

treats methyl orange in aqueous solutions are presented in this study. The characteristics of the material
are determined by the methods of XRD and SEM. The results showed that RHA/Fe(OH)3 modified husk
ash material exists in an amorphous, porous structure, homogeneous surface with uniform spherical
particles of uniform size of about 150 nm. The particles clump together to create multiple active centers
that increase methyl orange's processing capacity in the aquatic environment. With an initial methyl
orange concentration of 6.5 mg/L and a material dosage of 5 g/L, the highest processing efficiency is
98,19%. The effect of several parameters on the processing of methyl orange was investigated in this
study, including pH, reaction time, catalyst amount, and temperature.

Keywords: Husk ash, ferric (III) hydroxide, modified adsorption materials, methyl orange.

51


https://doi.org/10.3844/ajessp.2012.510.522
mailto:ngocnhl@huit.edu.vn

